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‘ FOREWORD

This document is the final report for Contract DAAK40-77-C-0112
Distributed Spaceborne Radar Study, Amendment P0002, L-band Radar
; Clutter Statistics for Terrain and Ice covering the period from
26 July 1977 to 31 January 1978 __The analyses and studies described
in rhls report %E}e conducted principally in rh?_EiéiE_épd Optics
Division of the Environmental Research Institute of Michigan (ERIM),
P.0. gox 8618, Ann Arbor, Michigan 48107 and by a subcontractor,
Decision Science Applications, Inc. (DSA), 1500 Wilson Blvd., Arlington,
Virginia 22209. The effort was sponsored by U.S. Army Missile“EgB
Command, DARPA Projects Office and Rome Air Development Center. Mr.
Samuel T. Uptain, Project Manager, DARPA Projects Office, U.S. Army
Missile Research and Development Command/DRDMI-NS was the Contract
Monitor. Mr. John McNamara, Rome Air Development Center/OCTF was the
RADC Lead Engineer-in-Charge. The Program ? Manager at ERIM was
‘ R. C. Heimiller, the principle investigator on this task was“R Rawson.
Prof(jAndrew Maffett, a consultant for ERIM was responsible for the

clutter statistical analysis. Ms? Abby Liskow was responsible for

; generating the clutter statistics from radar data using computer

programs generated by N H”/Herb Kllmach

———

The Program Manager at DSA was Mr. Jerry Belyea. Mr. Guy
Ackerson and Philip Tomlinson of DSA performed radar signal analysis

and derived the programs for generating the magnetic data tapes.
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APPENDIX I
STATISTICAL DISTRIBUTIONS OF CLUTTER DATA

(Computer Printouts)

The statistical distributions of clutter data have been generated
in the form of computer printouts. The original printouts have been
reduced and reproduced for use in this appendix. In general the quality
is satisfactory but in some isolated cases, the values may be difficult
to read. In this event, ERIM can supply the required information from

the originals.

The computer printouts are arranged in sets of three. For each
scene analyzed, the density distribution, the cumulative distribution and
a table of values corresponding to the cwnulative distribution histogram
are presented. The figures are labeled as follows:

Figure N - density distribution,
Figure Na - cumulative distribution, and

Figure Nb - cumulative distribution table.

This appendix will allow investigators the opportunity of using
terrain data from a functional imaging radar [1] in order to test

various clutter mode.s of their choice.

1. R. Rawson, F. Smith and R. Larson, "The ERIM Simultaneous X- and

L-band Dual Polarization Radar," IEEE International Radar Conference,
1975.
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50.00 1.000 02987 1.000 1.000

Figure 5b. Cumulative Distribution Data
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Figure 6a. Cumulative Distribution for Mountain
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| Mountain N s G
14.00 0.002 0.012 0.002 0.007
16.00 0.008 0.030 0.009 0.023
! 18.00 0.025 0.056 0.027 0.050
20.00 0.055 0.093 0.061 0.092
22.00 0.106 0.140 0.113 0.149
24.00 0.190 0.199 0.184 %)
26.00 0.280 0.269 0.285 0.305
28.00 0.396 0.349 0.383 0.394
30.00 0.510 0.435 0.499 0.485
B 00 0.627 B: 528 0.606 0.573
34.00 8.725 0.609 0.712 0.654
36.00 0.787 0.689 0.788 0.726
38.00 0.841 0.760 0.847 0.787
40.00 0.882 0.820 0.888 0.837
2.00 0.910 0.869 0.919 0.878
44.00 0.932 0.906 0.938 0.910
46.00 0.947 0.933 0.952 0.934
48.00 0.958 0.952 0.962 0.952
500 O 0.967 0.964 0.969 0.966
52.00 @, 97 0.972 0.975 0.975
54.00 0.974 0.977 0.976 0.982
56.00 0.978 0.980 0.978 0.987
| 58.00 0.982 0.981 0.981 0.990
60.00 0.984 0.982 0.984 0.992
62.00 0.986 0.982 0.985 0.994
64 .00 0.988 0.983 0.987 0.995
66.00 0.990 0.983 0.988 0.995
‘ 68.00 0.991 0.963 0.991 0.996
| 70.00 0.994 0.983 0.991 0.996
; 72.00 0.995 0.983 0.994 0.996
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76.00 0.998 0.933 0.997 0.996
78,00 0.998 0.983 0.998 0.996
80.00 0.998 0.983 0.998 0.996
‘ 82.00 0.998 0.983 0.998 0.996
84.00 0.998 0.983 0.998 0.996
86.00 0.998 0.983 0.998 0.996
q 88.00 0.999 0.983 0.998 0.996
; 90.00 0.999 0.983 0.999 0.996
92.00 0.999 0.983 0.999 0.996

Figure 10b. Cumulative Distribution Data
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Mountain N e G

18.00 0.015 0.018 0.007 0.014
20.00 0.030 0.046 0.035 0.043
{ 22.00 0.057 0.089 0.073 0.091
24.00 0.130 0.148 0.128 0.160
26.00 04212 0.225 0.228 0.250
28.00 0.330 OB 197 0x329 0.354
30.00 0.477 0.421 0.452 0.463
32.00 0.637 0.528 0.594 0.571
34.00 0.742 0.632 0.740 0.669
36.00 0837 0.726 0.827 D.753
38.00 0.885 0.804 0.903 0.821
40.00 0.927 0.865 0.934 0.874
42.00 0.940 0.909 0862 0.913
44.00 0.957 0.939 0.964 0.940
46.00 0.965 0.957 0.974 0) 3o
48.00 0.972 0.968 0.975 0,972
50.00 0.975 0.974 0.979 0.980
52.00 0.977 )il 0.979 0.985
54.00 0.977 0.978 0.980 0.988
56.00 0.982 0.979 0.979 0.990
58.00 0.985 0.979 0.983 0.991
60.00 0.990 0979 0.986 Q. 991:
62.00 0.990 02979 0.990 0.992
64.00 0.995 0.979 0.990 02992
| 66.00 O 999 Ok8179 0.995 ©.992
68.00 0.995 0= 979 0.995 0.992
| 70.00 0.995 0.979 0.995 0.992
s 72.00 0.997 0.979 0.995 0.992
74.00 1.000 @.879 0.998 0.992

Figure 11b. Cumulative Distribution Data
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Mountain N L G
18.00 0.010 0.009 0.003 0.005
20.00 0.020 0.028 0.021 0.020
22.00 0.040 0.062 0.049 0.054%
: 24,00 0.090 0.116 0.100 0..115
26.00 0.190 0.196 0.186 0.205
28.00 0.280 0.300 O35 0% 322
‘ 30.00 0.470 0.422 0.419 0. 452
32.00 0.640 0.553 0.605 0.582
34,00 0.750 0.676 0.7 57 0.699
36.00 0.840 02788 0.843 0.795
38.00 0.890 0.864 0.909 0.867
40.00 0.920 0.921 0.937 0.918
42,00 0.950 0.956 0.951 0.952
44,00 0.950 0.976 0.969 0.972
46.00 0.970 0.986 0.962 0.985
{ 48.00 0.970 0.990 0.977 0.991
50.00 0.980 0.992 0.974 0.995
52.00 1.000 0.993 0.982 0.997

Figure 12b. Cumulative Distripution Data
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Cumulative Distribution for Pack Ice

-@%-00'9

BOO 'Y

TO*'T T8°0 19°0 V0 c*0 00

Figure l4a.

YHWYEO (X)) MONSDOTT () TYWMON (3




4.00

6.00

8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00

Figure 14b.

T

D

Cumulative Distribution Data

36




GaMMa

NORMAL LOGNOR

CHIZ MAX

[LOF

ST DEV

MEAN

109.648

24

~

115.5

47 .57

2.77

12.23

(0> LOGNOR (X) GAMMA

NORMAL

W

ov°0 0£°0 0<*0

0¥00*cc
0X-00°0c

0x ——-00'81

~———@X=00*9

0T*0 0*0

Histogram for Pack Ice

Figure 15.




Ay

01 ce*o 20 Tv*0 €0 0*'0
YWY (XD MONS0T (D) TYWMON (1)

Cumulative Distribution for Pack Ice
38

Figure 15a.
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Figure 21b. Cumulative Distribution Data
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2.00 0.080 0.125 0.174 0.253
4.00 0.439 0.282 0.427 0.460
6.00 0.780 0.448 0.677 0.609
8.00 0.904 0.595 0.904 @ gL
10.50 0.945 0.706 0.963 0.778
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20.00 0.989 0.835 0.987 0.889
22.00 0.991 0.835 0.990 0.894
1 " 24.00 .993 0.836 0.991 0.897
26.00 0.994 0.836 0.993 0.899
28.00 0.995 0.836 0.994 0.900
30.00 0.995 0.836 0.995 0.901

| Figure 25b. Cumulative Distribution Data
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i City N L G
2.00 0.005 0.133 0.053 0.209
4.00 0.578 0.342 0.407 0.484
6.00 0.865 D575 0.928 0.697
‘ 8.00 0.934 0.758 1.003 0.831
10.00 0.961 0.860 0.974 0.905
12.00 0.976 0.901 0.971 0.944
14.00 0.985 0k 912 0.978 0.962
16.00 0.989 0.915 0.985 0.971
i 18.00 0.990 0.915 0.989 0.975
20.00 0.993 0.915 0.990 0.977
22.00 0.993 0.915 0.993 0.978
24,00 0.993 0.915 0.993 0.978
26.00 0.996 0.915 0.993 0.978
28.00 0.996 0.915 0.996 0.978
30.00 0.997 0.915 0.996 0.978
32.00 0.997 0.915 0.997 0.973
34.00 0.998 0.915 0.997 0.979
36.00 0.998 0.915 0.998 0.979
38.00 0.998 0.915 0.998 0.979
40.00 0.998 0.915 0.998 0.979
42.00 0 398 0.915 0.998 0.979
44,00 ¢.999 0.915 0.998 0.979
46.00 0.999 0.915 0.999 0.979
48.00 0.999 0.915 0.999 0.979
50.00 0.999 0.915 0.999 0.979
52.00 0.999 0.915 0.999 0.979
) 54.00 0.999 0.915 0.999 0.979
56.00 1.000 0.915 0.999 0.979
i 58.00 1.000 0.915 1.000 0.979
60.00 1.000 0.915 1.000 0.979

Figure 26b. Cumulative Distribution Data
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